Modifying effects of dietary capsaicin and rotenone on 4-nitroquinoline 1-oxide-induced rat tongue carcinogenesis.
The effects of dietary administration of capsaicin and rotenone on 4-nitroquinoline 1-oxide (4-NQO)-induced tongue tumorigenesis were investigated in male F344 rats. In pilot studies, gavage with capsaicin and rotenone elevated the phase II enzymes glutathione S-transferase (GST) and quinone reductase (QR), in the liver and tongue. Also, a 10 week period of feeding of 500 p.p.m. capsaicin or rotenone together with 4-NQO exposure inhibited the occurrence of tongue dysplasia. Subsequently, a long-term study was conducted to test the protective effects of both compounds on 4-NQO-induced tongue carcinogenesis. One group was treated with 4-NQO alone (20 p.p.m. in drinking water for 8 weeks) and four other groups received the carcinogen treatment plus diets containing 500 p.p.m. test compounds for 10 weeks (initiation phase) or for 28 weeks (post-initiation phase). At the termination of the study (38 weeks), feeding of rotenone during the initiation phase, but not during the post-initiation phase, was found to significantly reduce the incidence of tongue squamous cell carcinoma (53% vs. 16%, 70% reduction, P b=e 0.0250) and severe dysplasia (80% vs. 42%, 70% reduction, P = 0.028). Capsaicin feeding during either the initiation or promotion phase and rotenone feeding during the promotion phase also reduced the frequency of tongue carcinoma without statistical significance. The treatment with two compounds especially rotenone lowered cell proliferation activity in the tongue, elevated phase II enzymes' activities of the liver and tongue, and increased the apoptotic index of tongue carcinoma. Although our results suggest that rotenone feeding during the initiation stage prevented 4-NQO-induced tongue carcinoma, chronic intravenous exposure of rotenone reproduces several features of human Parkinson's disease in rats (Nat. Neurosci., 3, 1301-1306, 2000), suggesting that additional studies to confirm the safety of rotenone are warranted.